Chemoprevention of Colon Cancer through Inhibition of Angiogenesis and Induction of Apoptosis by Nonsteroidal Anti-Inflammatory Drugs.
Cancer cells require nourishment for the growth of the primary tumor mass and spread of the metastatic colony. These needs are fulfilled by tumor-associated neovasculature known as angiogenesis, which also favors the transition from hyperplasia to neoplasia, that is, from a state of cellular multiplication to uncontrolled proliferation. Therefore, targeting angiogenesis is profitable as a mechanism to inhibit tumor growth. Furthermore, it is important to understand the cross-communication between vascular endothelial growth factor (VEGF) and matrix metalloproteinases (MMPs) in the neoplastic and proinflammatory milieu. We studied the role of two important chemokines (monocyte chemoattractant protein-1 [MCP-1] and macrophage inflammatory protein-1β [MIP-1β]) along with VEGF and MMPs in nonsteroidal anti-inflammatory drug (NSAID)-induced chemopreventive effects in experimental colon cancer in rats. 1,2-Dimethylhydrazine dihydrochloride (DMH) was used as cancer-inducing agent and three NSAIDs (celecoxib, etoricoxib, and diclofenac) were given orally as chemopreventive agents. Analysis by immunofluorescence and western blotting shows that the expression of VEGF, MMP-2, and MMP-9 was found to be significantly elevated in the DMH- treated group and notably lowered by NSAID coadministration. The expression of MCP-1 was found to be markedly decreased, whereas that of MIP-1β increased after NSAID coadministration. NSAID coadministration was also able to induce apoptosis, confirmed using studies by Hoechst/propidium iodide (PI) costaining and terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay. Results from the present study indicate the potential role of these chemokines along with VEGF and MMPs against angiogenesis in DMH-induced cancer. The inhibition of angiogenesis and induction of apoptosis by NSAIDs were found to be possible mechanisms in the chemoprevention of colon cancer.